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(54) SURFACE ACOUSTIC WAVE DEVICE AND COMMUNICATION EQUIPMENT USING 
THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture and 
inspect a surface acoustic wave device without taking a 
direction of a surface acoustic wave substrate and a 
packet into account in the case of manufacturing and 
inspecting the surface acoustic wave device by 
accommodating a rectangular flip-chip type surface 
acoustic wave element substrate having two circuits of 
surface acoustic wave filters formed into the package. 
SOLUTION: Positions of input output pad electrodes 51, 
52 (53, 54) of each of surface acoustic wave filters 41 , 
42 of two circuits are formed nearly in point symmetry 
with respect to a center P of a rectangular flip-chip type 
surface acoustic wave element substrate 44 respectively 
and electrode positions toward the package in which the 

surface acoustic wave substrate 44 is packaged are formed nearly in point symmetry with 
respect to a center of a rectangular shape of the package. The surface acoustic wave filters 
41, 42 are. symmetrical circuits consisting of passive elements, and even when the position of 
input output terminals is reversed through the turning of 180°, the circuits of the same pass 
characteristic are realized and the necessity of causing the directivity to be a problem is 
avoided. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture and inspect a surface acoustic 
wave device without taking a direction of a surface acoustic wave substrate and 
a packet into account in the case of manufacturing and inspecting the surface 
acoustic wave device by accommodating a rectangular flip-chip type surface 
acoustic wave element substrate having two circuits of surface acoustic wave 
filters formed into the package. 

SOLUTION: Positions of input output pad electrodes 51, 52 (53, 54) of each of 
surface acoustic wave filters 41 , 42 of two circuits are formed nearly in point 



symmetry with respect to a center P of a rectangular flip-chip type surface 
acoustic wave element substrate 44 respectively and electrode positions toward 
the package in which the surface acoustic wave substrate 44 is packaged are 
formed nearly in point symmetry with respect to a center of a rectangular shape 
of the package. The surface acoustic wave filters 41 , 42 are symmetrical circuits 
consisting of passive elements, and even when the position of input output 
terminals is reversed through the turning of 180°, the circuits of the same pass 
characteristic are realized and the necessity of causing the directivity to be a 
problem is avoided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic element substrate of the flip chip mold of a 
rectangle configuration with which two circuits of surface acoustic wave circuits 
which have an I/O pad electrode respectively were formed in the face side, While 
an I/O die pad electrode is formed in the location which has the crevice of the 
rectangle configuration which holds said surface acoustic element substrate in a 
front face, and counters said I/O pad electrode of the base of this crevice In a 
surface acoustic wave device equipped with the package of a rectangle 
configuration with which the input/output terminal pattern electrode connected to 
said I/O die pad electrode and electric target is formed in a rear face The I/O pad 
electrode of each circuit of two circuits currently formed on said surface acoustic 
element substrate It is arranged to the core of the rectangle configuration of said 
flip chip at abbreviation point symmetry. The surface acoustic wave device with 
which the input/output terminal pattern electrode of each circuit of two circuits 
currently formed in the rear face of the package of said rectangle configuration is 
characterized by being arranged to the core of the rectangle configuration of said 
package at abbreviation point symmetry. 

[Claim 2] The surface acoustic wave device characterized by adopting a 
crossover line as wiring on the face side of said surface acoustic element 
substrate in a device according to claim 1 . 



[Claim 3] The surface acoustic element substrate of the flip chip mold of a 
rectangle configuration with which two circuits of surface acoustic wave circuits 
which have an I/O pad electrode respectively were formed in the face side, While 
an I/O die pad electrode is formed in the location which has the crevice of the 
rectangle configuration which holds said surface acoustic element substrate in a 
front face, and counters said I/O pad electrode of the base of this crevice In the 
communication device which uses a surface acoustic wave device equipped with 
the package of a rectangle configuration with which the input/output terminal 
pattern electrode connected to said I/O die pad electrode and electric target is 
formed in a rear face The I/O pad electrode of each circuit of two circuits 
currently formed on said surface acoustic element substrate It is arranged to the 
core of the rectangle configuration of said flip chip at abbreviation point symmetry. 
The communication device with which the input/output terminal pattern electrode 
of each circuit of two circuits currently formed in the rear face of the package of 
said rectangle configuration is characterized by being arranged to the core of the 
rectangle configuration of said package at abbreviation point symmetry. 
[Claim 4] The communication device characterized by adopting a crossover line 
as wiring on the face side of said surface acoustic element substrate in a 
communication device according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication device which 
applies to a filter circuit and a resonance circuit and uses a suitable surface 
acoustic wave (SAW) device and this suitable. 
[0002] 

[Description of the Prior Art] In communication devices, such as a cellular phone, 
the surface acoustic wave device is used as a band-pass filter. This surface 
acoustic wave device is considered as the configuration which carried out the 
hermetic seal of the surface acoustic element substrate with which the surface 
acoustic wave circuit was formed into the package, in order to lessen aging of the 
engine performance etc. 

[0003] Drawing 7 shows the transverse-plane configuration of the face side of the 
surface acoustic element substrate 1 of the common flip chip mold of a rectangle 
configuration in which the SAW filter circuit was formed. 
[0004] This surface acoustic element substrate 1 has the input pad electrode 2, 
the output pad electrode 3, and the grand pad electrode 4 with which the bump 
was formed in each, and the respectively well-known Kushigata electrode is 
formed in each pad electrodes 2-4. 

[0005] Drawing 8 shows the transverse-plane configuration of the package 6 
which has the crevice 5 hold by placing the face side of said surface acoustic 
element substrate 1 of the example of drawing 7 upside down. In this package 6, 
the base of a crevice 5 is made into the diamond touch side 7, and while the I/O 
die pad electrodes 2a and 3a are formed in the location where said I/O pad 
electrodes 2 and 3 counter this diamond touch side 7, grand die pad electrode 4a 
is formed in parts other than these I/O die pad electrodes 2a and 3a. 
[0006] Drawing 9 shows the tooth-back transverse-plane configuration of the 



footprint side (field mounted in the print of other mother boards etc.) 9 of said 
package 6. Input terminal pattern electrode 2b, output terminal pattern electrode 
3b, and grand pattern electrode 4b are formed in this footprint side 9. As for input 
terminal pattern electrode 2b and input die pad electrode 2a currently formed in 
said diamond touch side 7, electric connection is taken by through hole 
processing or axle-pin-rake rhe SHON processing. Similarly, as for output 
terminal pattern electrode 3b, output die pad electrode 3a, and grand pattern 
electrode 4b and grand die pad electrode 4a, electric connection is taken by 
through hole processing or axle-pin-rake rhe SHON processing. 
[0007] In case a surface acoustic wave device is manufactured, the face side of 
the surface acoustic element substrate 1 of the flip chip mold shown in drawing 7 
R> 7 is placed upside down, and it inserts in the crevice 5 of the package 6 
shown in drawing 8 . Thereby, alignment of the grand die pad electrode 4a is 
automatically carried out to the I/O die pad electrodes 2a and 3a of a package 6 
to the I/O pad electrodes 2 and 3 and the grand pad electrode 4 of the surface 
acoustic element substrate 1. 

[0008] And where the surface acoustic element substrate 1 is held in a package 
6, applying heat to the footprint side 9 of a package 6, from the rear face of the 
surface acoustic element substrate 1, by adding a load and supersonic vibration, 
grand die pad electrode 4a is joined to the I/O die pad electrodes 2a and 3a of a 
package 6 to the I/O pad electrodes 2 and 3 and the grand pad electrode 4 of the 
surface acoustic element substrate 1 , and it connects electrically. 
[0009] Then, as shown in the rough sectional view of drawing 10 , cap (covering 
device material) 10 is put so that the crevice 5 of said package 6 may be covered, 
vacuum suction of the inside of the crevice 5 in which the surface acoustic 
element substrate 1 was held is carried out, or nitrogen is filled up with and made 
airtight, and the covering device material 10 is fixed with solder, Au-Sn, or 
adhesives. Thereby, a surface acoustic wave device 110 is completed. 
[0010] In addition, the package 6 which constitutes the surface acoustic wave 
device 1 10 of the example of drawing 10 is considered as the configuration which 



ceramic frame 6B fixes to the field around the diamond touch side 7 at accuracy, 
after consisting of ceramic substrate 6A and ceramic frame 6B and forming a 
pattern and a through hole, or axle-pin-rake rhe SHON in the diamond touch side 
7 and the footprint side 9 on ceramic substrate 6A. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, in a surface acoustic 
wave device, one surface acoustic element substrate with which it has two kinds 
of functions, for example, the surface acoustic wave circuit (surface acoustic 
element circuit) of two circuits where center frequency differs was formed may be 
mounted. 

[0012] Drawing 1 1 shows the example of a configuration of the surface acoustic 
element substrate 13 with which the surface acoustic wave filters 1 1 and 12 of 
two circuits were formed in the face side. One surface acoustic wave filter 1 1 has 
the input pad electrode 21 and the output pad electrode 22, and the surface 
acoustic wave filter 12 of another side has the input pad electrode 23 and the 
output pad electrode 24. Moreover, the grand pad electrode 25 is also formed in 
the face side. 

[0013] It places the face side of the surface acoustic element substrate 13 of the 
example of drawing 1 1 upside down, and drawing 12 shows the transverse-plane 
configuration of the package 16 which has the crevice 15 by which hold wearing 
is carried out. In this package 16, the base of a crevice 15 is made into the 
diamond touch side 17, while the input die pad electrodes 21a and 23a are 
formed in the location where said input pad electrodes 21 and 23 counter this 
diamond touch side 17, the output die pad electrodes 22a and 24a are formed in 
the location where the output pad electrodes 22 and 24 counter, and grand die 
pad electrode 25a is formed in parts other than these. 
[0014] Drawing 13 shows the tooth-back transverse-plane configuration of the 
footprint side (field mounted in the print of other mother boards etc.) 19 of said 
package 16. The input terminal pattern electrodes 21b and 23b, the output 
terminal pattern electrodes 22b and 24b, and grand pattern electrode 25b are 



formed in this footprint side 19. Input terminal pattern electrode 21b and input die 
pad electrode 21a currently formed in said diamond touch side 17, Output 
terminal pattern electrode 22b and output die pad electrode 22a currently formed 
in said diamond touch side 17, Input terminal pattern electrode 23b and input die 
pad electrode 23a currently formed in said diamond touch side 17, As for output 
terminal pattern electrode 24b and output die pad electrode 24a currently formed 
in said diamond touch side 17, electric connection is taken by through hole 
processing or axle-pin-rake rhe SHON processing, respectively. 
[0015] When manufacturing a surface acoustic wave device with the surface 
acoustic element substrate 13 with which the surface acoustic wave filters 1 1 and 
12 of two circuits were formed in the face side of the example of drawing 1 1 , and 
the package 16 shown in drawing 12 (transverse plane) and drawing 13 (tooth 
back), the face side of the surface acoustic element substrate 13 of the flip chip 
mold shown in drawing 1 1 is placed upside down, and alignment is performed by 
inserting in the crevice 15 of a package 16. 

[0016] However, when inserting the surface acoustic element substrate 13 in a 
package 16 and having rotated 180 degrees, there was a problem that the 
location of the surface acoustic wave filter 1 1 and the surface acoustic wave filter 
12 will be reversed. 

[0017] Moreover, also when having inspected the electric property of the 
manufactured surface acoustic wave device and 180 degrees of packages 16 
rotated, there was a problem that the location of the surface acoustic wave filter 
1 1 and the surface acoustic wave filter 12 will be reversed. 
[0018] Therefore, in order to avoid the inconvenience of an inversion of such a 
location, there is complicatedness that management of directivity is needed also 
about the surface acoustic element substrate 13 and which components of a 
package 16. 

[0019] Management of this directivity is set like the fabrication erector of a 
surface acoustic wave device, and generates the trouble that processes, such as 
recognition of directivity and alignment, become an indispensable activity also 



about the surface acoustic element substrate 13 and which components of a 
package 16. 

[0020] And there is troublesomeness that the alignment as which the fabrication 
erector considered the directivity of a package 16 also in the process of a next 

electric characteristic inspection is needed. 

* 

[0021] After all, a fabrication and inspection of a surface acoustic wave device 
take time amount, and the problem that the cost of a surface acoustic wave 
device becomes high arises. 

[0022] This invention is made in consideration of such a technical problem, and 
the surface acoustic element substrate of the flip chip mold of a rectangle 
configuration with which two circuits of surface acoustic wave circuits were 
formed is held in a package, and when manufacturing and inspecting a surface 
acoustic wave device, although it drops off in consideration of the directivity of a 
surface acoustic element substrate and a package, it aims at offering the 
communication device which uses the surface acoustic wave device and this 
which enable fabrication and inspection. 
[0023] 

[Means for Solving the Problem] This invention For example, the surface acoustic 
element substrate 44 of the flip chip mold of a rectangle configuration with which 
two circuits of surface acoustic wave circuits 41 and 42 which have the I/O pad 
electrodes 51-54 respectively were formed in the face side 40 as shown in 
drawing 1 R> 1 - drawing 3 , While the I/O die pad electrodes 51a-54a are 
formed in the location which has the crevice 1 15 of the rectangle configuration 
which holds said surface acoustic element substrate in a front face, and counters 

* 

said I/O pad electrode of the base 1 17 of this crevice In a surface acoustic wave 
device equipped with the package 116 of a rectangle configuration with which the 
input/output terminal pattern electrodes 51b-54b connected to said I/O die pad 
electrode and electric target are formed in a rear face The I/O pad electrode of 
each circuit of two circuits currently formed on said surface acoustic element 
substrate It is characterized by being arranged to the core P of the rectangle 



configuration of said flip chip at abbreviation point symmetry, and arranging the 
input/output terminal pattern electrode of each circuit of two circuits currently 
formed in the rear face of the package of said rectangle configuration to the core 
Q of the rectangle configuration of said package at abbreviation point symmetry. 
[0024] Since according to this invention the location of the I/O pad electrode of 
each circuit of the surface acoustic wave circuit of two circuits is respectively 
formed in abbreviation point symmetry to the core of the surface acoustic 
element substrate of the flip chip mold of a rectangle configuration and the 
electrode location by the side of a package forms it in abbreviation point 
symmetry to the core of the rectangle configuration of a package similarly, it 
becomes unnecessary for a fabrication erector to take directivity into 
consideration in an inspection process. 

[0025] In this case, the magnitude of a surface acoustic element substrate can be 

small manufactured by adopting a crossover line (crossover) as wiring on the 

face side of said surface acoustic element substrate. 

[0026] In addition, low-cost-izing of said communication device and a 

miniaturization can be attained by using the surface acoustic wave device 

manufactured by doing in this way for a communication device. 

[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this 
invention is explained with reference to a drawing. In addition, in the drawing 
referred to below, the same sign is attached to what was shown in above- 
mentioned drawing 7 - drawing 13 , and a corresponding thing, and the detailed 
explanation is omitted. Moreover, in order to avoid the complicatedness which 
repeats and carries a drawing, also with reference to those drawings, it explains 
if needed. 

[0028] Drawing 1 shows the example of a configuration of the surface acoustic 
element substrate 44 with which the surface acoustic wave filters (SAW filter) 41 
and 42 as an example of the surface acoustic wave circuit of two circuits were 
formed in the face side 40 of the substrate which has piezoelectric. As for this 



surface acoustic element substrate 44, that transverse plane is considered as the 
configuration of the flip chip mold of a rectangle configuration. This surface 
acoustic element substrate 44 has the input pad electrodes 51 and 53, the output 
pad electrodes 52 and 54, and the grand pad electrodes 55 and 56 with which 
the bump was formed in each, and the respectively well-known Kushigata 
electrode is formed in each pad electrodes 51-56. 

[0029] If a configuration is explained in more detail, one surface acoustic wave 
filter 41 consists of the input pad electrode 51 , a circuit pattern 62 by which the 

■ 

end section is connected to this input pad electrode 51 , and the other end is 
connected to the input edge of the Kushigata polar zone 61, a circuit pattern 63 
by which the end section is connected to the outgoing end of said Kushigata 
polar zone 61 , and the other end is connected to the output pad electrode 52, 
and an output pad electrode 52. The surface acoustic wave filter 42 of another 
side consists of an input pad electrode 53, a circuit pattern 66 by which the end 
section is connected to this input pad electrode 53, and the other end is 
connected to the input edge of the Kushigata polar zone 65, and a circuit pattern 
67 by which the end section is connected to the outgoing end of said Kushigata 
polar zone 65, and the other end is connected to the output pad electrode 54. 
[0030] And in the surface acoustic element substrate 44 of this example of 
drawing 1 , a circuit pattern 62 and a circuit pattern 66 are used. While forming in 
the location on the abbreviation diagonal line of abbreviation point symmetry the 
location of the input pad electrode 51 which constitutes one surface acoustic 
wave filter 41 , and the output pad electrode 52 to the core P of the rectangle 
configuration of the surface acoustic element substrate 44 The location of the 
input pad electrode 53 which constitutes the surface acoustic wave filter 42 of 
another side, and the output pad electrode 54 is formed in the location on the 
abbreviation diagonal line of abbreviation point symmetry to the core P of the 
rectangle configuration of the surface acoustic element substrate 44. 
[0031] In this case, the package equipped with the surface acoustic element 
substrate 44 of this example of drawing 1 can use the package shown in drawing 



12 and drawing 13 . In addition, since the response relation between the 
electrode on this package and the electrode on the surface acoustic element 
substrate 44 of the example of drawing 1 differs, the configuration of the package 
into which the sign was changed is shown in drawing 2 and drawing 3 . 
[0032] That is, it places the face side 40 of the surface acoustic element 
substrate 44 of the example of drawing 1 upside down, and drawing 2 shows the 
transverse-plane configuration of the package 1 16 which has the crevice 1 15 by 
which hold wearing is carried out. The configuration of a crevice 1 15 is made into 
the merely somewhat bigger parallelism configuration than the rectangle 
configuration of the surface acoustic element substrate 44 in this package 116. 
The base of a crevice 1 15 is made into the diamond touch side 117, and while 
input die pad electrode 51a is formed in the location which counters the input pad 
electrode 51 of one surface acoustic wave filter 41 in this diamond touch side 
117, output die pad electrode 52a is formed in the location which counters the 
output pad electrode 52. Moreover, while input die pad electrode 53a is formed in 
the location which counters the input pad electrode 53 of the surface acoustic 
wave filter 42 of another side in the diamond touch side 117, output die pad 
electrode 54a is formed in the location which counters the output pad electrode 
54. Furthermore, grand die pad electrode 155a is formed in the part except the 
polar zone of the four corners of the diamond touch side 1 17 as a result. 
[0033] Drawing 3 shows the tooth-back transverse-plane configuration of the 
footprint side (field mounted in printed-circuit boards, such as other mother 
boards) 119 of a package 116. The input terminal pattern electrodes 51b and 53b, 
the output terminal pattern electrodes 52b and 54b, and grand pattern electrode 
155b are formed in this footprint side 119. 

[0034] Input terminal pattern electrode 51b and input die pad electrode 51a of the 
diamond touch side 117 Moreover, output terminal pattern electrode 52b and 
output die pad electrode 52a of the diamond touch side 117 Furthermore, input 
terminal pattern electrode 53b and input die pad electrode 53a of the diamond 
touch side 117 Output terminal pattern electrode 54b and output die pad 



electrode 54a of the diamond touch side 117 are electrically connected further 
again by through hole processing or axle-pin-rake rhe SHON processing, 
respectively. Similarly, grand pattern electrode 155b and grand die pad electrode 
155a of the diamond touch side 1 17 are electrically connected by through hole 
processing or axle-pin-rake rhe SHON processing. 

[0035] And in case the surface acoustic wave device which has airtightness is 
manufactured, as explained with reference to drawing 10 , the face side 40 of the 
surface acoustic element substrate 44 in which the surface acoustic wave filters 
41 and 42 of two circuits were formed is placed upside down, and it inserts in the 
crevice 115 of a package 116, and after joining the electrode which counters, cap 
10 (refer to drawing 10 ) is fixed. 

[0036] In this case, each electrode currently formed in the diamond touch side 
117 and the footprint side 1 19 of a package 116 The input pad electrode 51 and 
the output pad electrode 52 which are formed in the symmetry to the natural 
centerline of a rectangle configuration, and are formed in the surface acoustic 
element substrate 44 are formed on one diagonal line to the core P of a rectangle 
configuration at abbreviation point symmetry. Since the input pad electrode 53 
and the output pad electrode 54 are formed on the diagonal line of another side 
to the core P of a rectangle configuration at abbreviation point symmetry, 

i 

alignment of each electrode is performed automatically. 
[0037] Consequently, even if it rotates 180 degrees and inserts the surface 
acoustic element substrate 44, the surface acoustic wave filter 41 which is surely 
one side will be connected between input/output terminal pattern electrode 51b of 
the footprint side 119 of a package 116, and 52b, the remaining surface acoustic 
wave filters 42 will surely be connected between input/output terminal pattern 
electrode 53b and 54b, and it is not necessary to take directivity into 
consideration at the time of the fabrication assembly of a surface acoustic wave 
device. Similarly, it is not necessary to take directivity into consideration at the 
time of inspection. 

[0038] In addition, since it is the circuit which also serves as the surface acoustic 



wave filters 41 and 42 from a passive element altogether when each I/O 
impedance of the actual top and surface acoustic wave filters 41 and 42 is the 
same, 180 degrees is reversed, and even if it uses it, replacing an input/output 
terminal with, it is possible to make it the circuit which becomes the same 
passage property, and it is not necessary to take directivity into consideration. 
[0039] However, when I/O impedances differ, an output impedance checks an 
input impedance first by 50 ohms in the case of electric inspection which uses a 
network analyzer etc. in the case of 75 etc. ohms etc., and an input impedance 
specifies an I/O edge, and carries out marking to the front face of cap 10 (refer to 
drawing 10 ). Marking attaches a black dot to the corner near for example, an 
input edge. Or alphabetic characters, such as a type, and the alphabetic 
character which shows an input edge and an outgoing end to coincidence are 
recorded by laser etc. If it does in this way, since it will become possible to 
distinguish directivity simply using imaging devices, such as vision or a CCD 
camera, at the time of electric inspection which is a final process, the 
effectiveness that it is not necessary to take directivity into consideration at all at 
the time of fabrication assembly is attained. In addition, since the surface 
acoustic wave device itself has composition of point symmetry when it becomes 
clear that directivity is checked and 180 degrees differs, a surface acoustic wave 
device is arranged on a rotary table, and it is sufficient if 180 degrees rotates 
centering on Core P. Therefore, the surface acoustic wave device of the gestalt 
of this operation fits automation of fabrication assembly, and automation of 
electric inspection. 

[0040] Drawing 4 shows the configuration of the surface acoustic element 
substrate 144 of the gestalt of other operations of this invention. In addition, in 
the example of drawing 4 , the same sign is attached to the example of drawing 
1 , and a corresponding thing, and the detailed explanation is omitted. While 
forming the location of the input pad electrode 51 which constitutes one surface 
acoustic wave filter 41 , and an output pad electrode 52 in the location on the 
diagonal line which serves as abbreviation point symmetry to the core P of a 



rectangle configuration, also in this surface acoustic element substrate 144, the 
location of the input pad electrode 53 which constitutes the surface acoustic 
wave filter 42 of another side, and an output pad electrode 54 forms in the 
location on the diagonal line which serves as abbreviation point symmetry to the 
core P of a rectangle configuration. 

[0041] In this case, in this surface acoustic element substrate 144, a part for the 
crossover line part 170 (crossover part) is provided between the circuit pattern 
162 which connects between the input pad electrode 51 and the input edges of 
the Kushigata polar zone 61, and the circuit pattern 166 which connects between 
the input pad electrode 53 and the input edges of the Kushigata polar zone 65 so 
that I may be understood from drawing 4 . By preparing a part for the crossover 
line part 170, the flexibility of wiring becomes large and can make a rectangle 
configuration small more as compared with the surface acoustic element 
substrate 44 of the example of drawing 1 . As a result, a surface acoustic wave 
device can be miniaturized and miniaturization of the communication device 
which uses this surface acoustic wave device, and lightweight-ization can be 
attained. As a communication device, a miniaturization in one cc and 1g unit and 
lightweight-ization have been the important description with the cellular phone. 
[0042] Drawing 5 and drawing 6 show the rough cross section which starts the 
example of a configuration for the crossover line part 170 respectively. **** (line 
currently straddled) 171 is formed with a gold streak or aluminum wire between 
the wiring putter 162 and 162 so that the amount of [ of the example of drawing 5 
/ 170 ] crossover line part may straddle a circuit pattern 166. as shown in drawing 
5 , between **** 171 and a circuit pattern 166, it is good also as air 172 and the 
so-called air bridge, and it is shown in drawing 6 - as - Si02 etc. - it is good 
also as an insulating material 174. When it considers as an insulating material 
174, as compared with the case of air 172, the mechanical strength between **** 
171 and a circuit pattern 166 can be made high. Moreover, in the case of air 172, 
as compared with the case of an insulating material 174, electric association 
between **** 171 and a circuit pattern 166 can be lessened. 



[0043] In addition, as for this invention, it is needless to say that various 
configurations can be taken, without deviating not only from the gestalt of above- 
mentioned operation but from the summary of this invention. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, the 
location of the I/O pad electrode of each circuit of the surface acoustic wave 
circuit of two circuits is respectively formed in abbreviation point symmetry to the 
core of the surface acoustic element substrate of the flip chip mold of a rectangle 
configuration, and the electrode location by the side of a package forms it in 
abbreviation point symmetry to the core of the rectangle configuration of a 
package similarly. 

[0045] For this reason, the effectiveness that it can inspect without being able to 
set like the fabrication erector of a surface acoustic wave device, and being able 
to manufacture correctly also regardless of directivity and taking directivity into 
consideration in an inspection process is attained. 

[0046] Therefore, a production process can be simplified and the derivative 
effectiveness that the cost of a surface acoustic wave device can be reduced is 
also attained as a result. 

[0047] In addition, by adopting a crossover line (crossover) as wiring on the face 
side of a surface acoustic element substrate, the magnitude of a surface acoustic 
element substrate can be manufactured small, and a surface acoustic wave 
device can be miniaturized as a result. 

[0048] And low-cost-izing of communication devices, such as a cellular phone 
which is low cost in this way, and used the small surface acoustic wave device, a 
miniaturization, and lightweight-ization can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing the configuration of the surface acoustic 
element substrate with which the surface acoustic wave circuit of two circuits 
concerning the gestalt of 1 implementation of this invention was formed. 
[Drawing 2] It is the front view showing the configuration of the package which 
has the diamond touch side where it is equipped with the surface acoustic 
element substrate of the example of drawing 1 by face down. 
[Drawing 3] It is the rear view of the package of the example of drawing 2 . 
[Drawing 4] It is the front view showing the configuration of the surface acoustic 
element substrate concerning the gestalt of other operations of this invention. 
[Drawing 5] It is the outline sectional view with which explanation of the 
configuration for a crossover line part on the surface acoustic element substrate 
of the example of drawing 4 is presented. 

[Drawing 6] It is the outline sectional view with which explanation of other 

♦ 

configurations for a crossover line part on the surface acoustic element substrate 
of the example of drawing 4 is presented. 

[Drawing 7] It is the front view showing the configuration of the surface acoustic 
element substrate with which the surface acoustic wave filter circuit of one 
general circuit was formed. 

[Drawing 8] It is the front view showing the configuration of the package with 
which it is equipped with the surface acoustic element substrate of the example 



of drawing 7 . 

[Drawing 9] It is the rear view showing the configuration of the package with 
which it is equipped with the surface acoustic element substrate of the example 
of drawing 7 . 

[Drawing 10] Generally, it is the outline sectional view showing the configuration 
of a surface acoustic wave device. 

[Drawing 1 1] It is the front view showing the configuration of the surface acoustic 

i 

element substrate by the Prior art in which the surface acoustic wave circuit of 
two circuits was formed. 

[Drawing 12] It is the front view showing the configuration of the package with 
which it is equipped with the surface acoustic element substrate of the example 
of drawing 1 1 . 

[Drawing 13] It is the rear view showing the configuration of the package with 

which it is equipped with the surface acoustic element substrate of the example 

of drawing 1 1 . 

[Description of Notations] 

1 44,144 Surface acoustic element substrate 

6 - Package 7 17,117 — Diamond touch side 

9 19,119- Footprint side 

10 - Cap 110- Surface acoustic wave device 

40 - Face side 41 42 - Surface acoustic wave circuit 
51 53 - Input pad electrode 52 54 - Output pad electrode 
55 56 - Grand pad electrode 61 65 - Kushigata polar zone 
62, 63, 66, 67,162,166 - Circuit pattern 
170 - A part for a crossover line part P, Q - Core 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Translation done.] 
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